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Abstract 
 
We evaluated the MMPI-2 Response Bias Scale (RBS).  Archival data from 83 individuals 
who were referred for neuropsychological assessment with no formal diagnosis (n = 10),  
following a known or suspected traumatic brain injury (n = 36), with a psychiatric diagnosis 
(n = 20), or with a history of both trauma and a psychiatric condition (n = 17)  was retrieved.  
The criteria for malingered neurocognitive dysfunction (MNCD) were applied and two 
groups of participants were formed:  Poor effort (n = 15) and Genuine responders (n = 68).  
Consistent with previous studies, the difference in scores between groups was greatest for the 
RBS (d = 2.44), followed by two established MMPI-2 validity scales, F (d = 0.25) and K (d = 
0.23), and strong significant correlations were found between RBS and F (rs = .48) and RBS 
and K (r = -.41).  When MNCD group membership was predicted using logistic regression 
the RBS failed to add incrementally to F. In a separate regression to predict group 
membership K added significantly to the RBS. Receiver operating curve analysis revealed a 
non-significant area under the curve statistic and, at the ideal cutoff in this sample of >12, 
specificity was moderate (.79), sensitivity was low (.47), and positive and negative predictive 
power values at a 13% base rate were .25 and .91, respectively.  Whilst the results of this 
study require replication because of a number of limitations, this study has made an important 
first attempt to report RBS classification accuracy statistics for predicting poor effort at a 
range of base rates.   
These results suggest that cautious interpretation of the RBS may be warranted.   
Keywords: Neuropsychological assessment, response bias scale, MMPI-2, malingering, 
inadequate effort.  
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A Known-Groups Evaluation of the Response Bias Scale in a Neuropsychology Setting 
Embedded measures of poor effort and symptom exaggeration are secondary 
measures that can be derived from tests primarily designed to assess a person’s cognitive 
abilities or personality characteristics.  The response bias scale (RBS; Gervais, Ben-Porath, 
Wygant & Green, 2007) is a relatively new embedded measure of feigned subjective 
cognitive symptoms that can be derived from the Minnesota Multiphasic Personality 
Inventory-Second Edition (MMPI-2) and the Restructured Form of the MMPI-2 (MMPI-2-
RF (Gervais, Ben-Porath, Wygant, & Sellbom, 2010a).  This new scale adds to the existing 
suite of MMPI-2 validity indicators, since most existing scales are designed to detect 
exaggerated psychological problems, but the RBS assesses the presence of feigned subjective 
cognitive symptoms.  
In the development of the RBS, Gervais et al. (2007) demonstrated that the RBS 
independently and accurately predicted failure on one of three symptom validity tests (SVT; 
the Test of Memory Malingering [TOMM; Tombaugh, 1996], the Computerised Assessment 
of Response Bias [CARB; Allen, Conder, Green, & Cox, 1997], and the Word Memory Test 
[WMT; Green, 2003]), in a sample of 1212 non-head injured disability claimants.  Using a 
separate validation sample of 309 clients (predominately anxiety, depression, chronic pain 
and TBI related diagnoses) from two separate clinical practices, Gervais et al. found that the 
scores on all the MMPI-2 validity scales (F, Fb, Fp, FBS and RBS) were significantly higher 
in individuals who failed the WMT or the Medical Symptom Validity Test (Green, 2004) 
compared to those who passed these SVTs.  Gervais and colleagues further examined the 
divergent validity of the RBS through a series of hierarchical linear regression analyses that 
showed that the RBS added significantly to each of the validity scales in the prediction of the 
SVT pass/fail groups, but the validity scales did not add significantly to RBS in the prediction 
of the SVT pass/fail groups. Using receiver operating characteristic (ROC) curve analysis, a 
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cutoff of 17 was considered to provide the most acceptable specificity (.95) and sensitivity 
(.25) values. Despite a 75% (1-sensitivity) false negative rate, individuals feigning cognitive 
impairment were not detected by the RBS using this cutoff, the authors argued that the scale’s 
high specificity and measurement of unique symptom dimensions would play a role in 
detecting feigned subjective cognitive impairment if used in concert with other highly 
specific measures.  Whilst this study used clinically relevant metrics, one potential limitation 
is that the poor effort group was defined based on failure of one SVT alone.  Applying more 
stringent criteria to define the poor effort groups may yield more externally valid information. 
Since the development of the RBS, several researchers have examined the utility of 
this scale.  A summary of previous RBS research, highlighting methodological variations and 
study outcomes, is presented in Table 1.  As shown in Table 1, the majority of research 
suggests that the RBS is a promising measure of feigned subjective cognitive impairment. 
However, there are some anomalies, including the failure of the RBS to load with tests such 
as the TOMM on an “insufficient cognitive effort” factor (Axelrod & Rawlings, 1999; 
Nelson, Sweet, Berry, Bryant, & Granacher, 2007a). Further, whilst it is important that the 
conclusions drawn from studies are robust to minor methodological variations, some of the 
methods used in previous RBS research may fall short of newly devised guidelines for effort, 
response bias and malingering research and practice (Heilbronner et al., 2009).  In particular, 
the use of relatively weak group classification methods and the reliance on group statistics 
likely limits the ability to generalize previous research that examines the clinical utility of the 
RBS, particularly in a neuropsychological context where the presenting complaint is typically 
cognitive in nature. 
  Insert Table 1 about here 
 
A recent consensus statement by the American Academy of Clinical 
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Neuropsychology recommended that researchers and clinicians use multiple sources of 
diagnostic evidence in the assessment of feigned cognitive impairment (Heilbronner et al., 
2009). This recommendation formalises earlier advice on this issue.  More than a decade ago, 
Slick et al. (1999) devised a process of drawing on multiple sources of evidence for detection 
of poor effort by developing criteria for malingered neurocognitive disorder (MNCD). For a 
number of reasons the MNCD criteria have received widespread acceptance in both clinical 
and research settings. First, these criteria not only take into account performance on SVTs, 
but also formalise a method of integrating multiple objective and subjective criteria. Second, 
these criteria enable classification of poor effort on a continuum of probability [i.e., definite, 
probable, possible, or no evidence of MNCD], rather than a simply dichotomy. Third, these 
criteria tend to result in improved accuracy of group classification when compared to reliance 
on SVT scores (Bianchini, Etherton, Greve, Heinly, & Meyers, 2008; Curtis, Greve, & 
Bianchini, 2009; Greve, Bianchini, Love, Brennan, & Heinly, 2006; Larrabee, 2008, 2009).  
To date, there are only two RBS studies that use the Slick et al. criteria to classify participants 
(Dionysus, Denny & Halfaker, 2011; Larabee et al., 2008).  
Surprisingly few studies that have examinedof the RBS utility of the RBS have 
attempted to do so by reporteding clinically meaningful indices of classification accuracy and 
predictive power (for exceptions see: Dionysus et al., 2011; Gervais et al., 2007;(Whitney, 
Davis, Shepard, & Herman, 2008; Wygant et al., 2010; Young, Kearns, & Roper, 2011). In a 
sample of disability claimants, Wygant and colleagues found that the sensitivity and 
specificity values of the RBS to detect SVT groups was similar to that found by Gervais and 
colleagues (.24 and .98 respectively) using a cutoff approximating that which was originally 
suggested (i.e., 171). However, when this cutoff was applied to a criminal defendantVA  
sample in a study by Whitney and colleagues, the sensitivity of the RBS to detect poor effort 
                                                 
1 Note: Wygant et al., 2010 report RBS cutoffs using T scores; a T score of 100 approximates 
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was much higher (.59) and specificity was much lower (.89). Whitney et al. found that when 
a higher cutoff of 19 was applied, specificity reached an acceptable level (.96), though 
sensitivity remained low (.23).  Using archival data from 37 individuals who met the MNCD 
criteria for probable malingering and 42 individuals in a ‘presumed valid group’, Dionysus et 
al. recommended a RBS cutoff of  14.  This cutoff yielded good specificity (.92) and 
moderate sensitivity (.54).   Young et al. used both the original cutoff and other cutoffs in 
their study with U.S. army veterans, concluding that a cutoff of 20 maximised specificity.  
One other study reported indices of classification accuracy (Smart et al., 2008); however, the 
analytical method used by these researchers’ included the MMPI-2 Hysteria scale as the 
secondary node in a decision tree, making it difficult to determine the specific contribution of 
the RBS as accurate measure of feigned cognitive impairment.  Without several independent 
studies providing converging indices it is difficult to be confident in the accuracy of 
classifications made using the RBS (Berry & Schipper, 2008).  Further, the use of different 
base rates for the calculation of predictive power values in these studies makes comparisons 
across these papers difficult. 
The results of previous RBS evaluation studies suggest that this new scale shows 
promise as an indicator of feigned cognitive impairment; however, further research has been 
recommended (Iverson, 2010).  In particular, there is a need to investigate the utility of the 
RBS by generating classification accuracy and predictive power data across a range of 
malingering base rates. The previous studies of RBS classification accuracy have reported 
findings using fixed base rates of 30% (Wygant et al., 2010), 40% (Dionysus et al., 2011; 
Gervais et al., 2007) or 41% (Whitney et al., 2008). These base rates are higher than that 
reported in many countries (e.g., 13% in Australia; Sullivan, Lange & Dawes, 2005) and in 
different clinical settings; hence, the clinical utility of existing data is somewhat limited. 
                                                                                                                                                        
an RBS raw score of 17. 
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The aim of this study was to investigate the validity and clinical utility of the RBS in 
an archival sample comprised largely of individuals with a known or suspected traumatic 
brain injury (TBI), using a research design informed by recent recommendations for research 
of this type (Heilbronner et al., 2009).  It was hypothesized that, consistent with previous 
findings by Nelson et al. (2007b) and Wygant et al. (2010), the RBS would be strongly 
correlated with other MMPI-2 validity scales. It was further hypothesized that, consistent 
with findings by Gervais et al. (2007, 2008), Whitney et al. (2008) and Wygant et al. (2010), 
the RBS would provide a unique contribution to the prediction of group membership over and 
above the other MMPI-2 validity scales.  Finally, this study sought to report test operating 
characteristics for the RBS using a multiple indicator method of group classification (i.e., 
MNCD criteria) across a range of malingering base rates.   
Method 
Participants 
Participants were 83 (50 male and 33 female) individuals who had been referred to a 
private neuropsychology practice in [DELETED for blind review].  Participants were 
included in the sample if they had completed the MMPI-2 and: (a) one of two symptom 
validity tests [i.e., TOMM or Recognition Memory Test-Words (RMW: Warrington, 1984)] 
as part of a larger test battery, and/or (b) had sufficient other psychometric, self-report, 
behavioural, and collateral information available to enable classification using the Slick et al. 
MNCD criteria. The majority (78%) of participants were referred for neuropsychological 
evaluation of cognitive complaints. The remaining participants (22%) were referred for 
psychological assessment.  Fifty-threeThirty-six participants had sustained a known or 
suspected TBI, 13 20 participants had a psychiatric diagnosis at the time of testing, and 17 
participants had been both diagnosed with a psychiatric disorder and sustained a TBI (see 
Table 2 for a list of the psychiatric diagnoses), and 10 participants were undiagnosed at the 
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time of assessment. Information regarding day-of-injury Glasgow Coma Scale (GCS) scores 
and loss of consciousness (LOC) was not available for all individuals who sustained a TBI. 
However, of those individuals with available information (n = 40/53 TBI cases), the mean 
GCS score was 10.9 (SD = 4.1, range = 3 to 15) and all participants reported a period of 
LOC.  Data relating to duration of post-traumatic amnesia (PTA) was available for only 15 
out of 52 TBI patients. The average duration of PTA was 22 days (SD = 24.6, range = 2 to 93 
days). The assessing neuropsychologists’ (DSA) rating of TBI severity was available for 37 
cases:  unknown (n = 4), very mild (n = 18), mild (n = 10) or moderate to severe (n = 5).  The 
mean age and education of the sample was 37.1 years (SD = 12.8, range = 18 to 63 years) and 
11.7 years (SD = 2.2, range = 7 to 18) respectively.   All but three of the participants (96%) 
had external incentives at the time of assessment. These incentives included: personal injury 
litigation settlement (n = 54), work cover compensation (n = 19), being judged suitable to 
return to work (n = 4), disability pension (n = 1), evasion of criminal responsibility (n = 1), 
and winning a custody dispute (n = 1).  Two of the three participants without external 
incentives did not complete the TOMM or RMW (the third participant passed the TOMM), 
but they were included in the sample as genuine responders to increase the representativeness 
of the sample.2 
Insert Table 2 about here 
Materials 
The Minnesota Multiphasic Personality Inventory-Second Edition. The MMPI-2 
is a 567 item measure designed to evaluate personality characteristics in adults. For the 
purposes of this study, only the first 370 items of the MMPI-2 was administered (Butcher et 
al., 2001). Three validity scales were derived using standardised algorithms.  These scales 
                                                 
2 The analyses described in this paper were re-run without these two participants given that 
the absence of an external incentive does not mean that effort tests will be passed. These 
exclusions did not change the interpretation of results.  Analyses including these participants 
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were the RBS (a 28-item scale formed as a measure of feigned cognitive impairment), F scale 
(a 60-item scale comprising infrequently endorsed items that provides a measure of 
psychological symptom exaggeration), and the K scale (a 30-item scale designed to detect 
evasiveness and the denial/underreporting of psychological symptoms).  Following the 
methodology of Wygant (2010), raw scores on all the scales were converted to T scores 
before any analyses were conducted. An exception was made for the Receiver Operating 
Curve (ROC) analysis which used raw RBS scores. 
Test of Memory Malingering. The TOMM (Tombaugh, 1996) is comprised of a set 
of stimuli that are shown to the examinee for three seconds each during each of the two 
learning trials.  Following each learning trial the examinee is shown a recognition panel 
comprised of a familiar stimuli as was shown in the learning trial, and a novel stimuli that 
was not shown in the learning trial.  The examinee is asked to identify which of the two 
stimuli they saw in the learning trial.  There is some debate in the literature about when 
TOMM trial 1 scores can be used as a screening test for insufficient effort (e.g., see Bauer, 
Lynch, McCafferey & Fisher, 2007).  In this study, trial 1 scores were used to classify 
optimal effort if the participant obtained a score of 46 or greater.  Trial 2 was administered 
only if Trial 1 score was 45 or less. An empirical cutoff of A score of  less than 45 correct 
identifications on learning trial 2 was used to classify poor effort., although in a recent paper 
a lower trial one cutoff of 36 was used to identify ‘suspicious’ performance irrespective of 
trial 2 performance (Iverson, Lange, Brook, Ashton-Rennison, 2010).  The optional retention 
trial was not administered in this study.  
Recognition Memory Test-Words.  The RMW (Warrington’s(1984) is comprised of 
target stimuli and distracter stimuli.  The target stimuli are shown to the examinee in a 
learning phase.  In the test phase, the examinee is shown a pair of stimuli (i.e., one target and 
                                                                                                                                                        
are reported. 
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one distracter stimulus).  The examinee is required to select the stimulus that was shown to 
them earlier in the learning phase.  A score of one is given for each correctly identified 
stimulus, and a score of zero is given if the distracter  is selected.  The total number of correct 
selections is used to classify an individual’s level of effort into four categories:  
“questionable” (<38), “suspicious” (<32), “highly suspicious” (<28), and “invalid” (<20) 
(Iverson & Franzen, 1998).  
Procedure 
Participants completed the measures as part of a larger neuropsychological test 
battery.  Participants were classified according to the Slick et al. (1999) MNCD criteria by 
the assessing psychologist (DSA) using the information contained in their case file, 
information obtained during interview and SVT performance. Participants were classified 
into three of the four MNCD categories: Definite MNCD (n = 1), Probable MNCD (n = 4), 
Possible MNCD (n = 10), and Genuine-Responders (n = 68).  The 10 participants that were 
classified as possible MNCD met Criteria A (presence of external incentive), C (evidence 
from self-report), and D (not explained by other factors). Of the four participants who were 
classified as probable MNCD, 4 failed the TOMM (TOMM trial 2 M = 33.5, SD = 9.9; range 
20-41), and one of these four participants also failed the RMW.  Due to the small sample 
sizes of some groups, participants who were classified as definite, probable and possible 
MNCD were merged to form one “poor effort” group. 
Results 
Demographic characteristics 
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There were no significant group differences for gender (p = 1.00, two-sided Fisher’s 
exact test), age, [t(81) = .40, p = .69, d = 0.12], or years of education, [t(81) = -1.01, p = .32, 
d = 0.31].    
Descriptive statistics of validity scales 
Descriptive statistics for the three MMPI-2 validity scales (RBS, F, and K) by group 
are presented in Table 3.  Genuine responders scored significantly lower on the RBS than the 
poor effort group (p <.05, d = 2.44, very large effect size). There were no significant 
between-group differences for the F or K scales (p >.05) (see Table 3). 
Insert Table 3 about here 
Divergent validity 
Correlation analyses. The potential unique contribution of the RBS scale over the 
other validity scales (i.e., divergent validity) was assessed by calculation of bivariate 
correlations between the RBS and F scales, and RBS and K scales separately.  Prior to the 
analyses, statistical outliers were examined. One influential outlier was identified in the poor 
effort group. However, as over-reporting of symptoms is common in this population, the data 
point was not removed.  There was a significant positive correlation (using Spearman’s R due 
to non-normal distributions) between the RBS and F scales (rs(81) = .48, p < .001). There was 
a significant negative correlation (using Pearson’s R due to normal distribution) between the 
RBS and K scales (r(81) = -.41, p < .001). 
Logistic regression analyses. To further investigate the divergent validity of the 
RBS, a series of two hierarchical logistic regression analyses were conducted. In the first 
analysis, the RBS was entered on step one and the validity scales were entered on step two. 
This analysis was conducted to determine the incremental contributions of the F and K scales, 
over and above the contribution of RBS, to the prediction of poor effort/genuine responding.  
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In the second analysis, the validity scales were entered on step one, and the RBS was entered 
on step two.  This analysis was conducted determine the incremental contribution of RBS, 
over and above the contribution of the F and K scale, to the prediction of poor effort/genuine 
responding.  The same outlier found earlier in the correlation analyses was again identified 
and was not removed (note that the analyses were repeated with the outlier removed and this 
change did not alter the statistical significance of the regression analyses nor did it noticeably 
alter the exponent b values).  Despite the strong correlations noted earlier between the 
validity indices, multicollinearity was not observed when these variables were regressed on 
group membership.  The results of these analyses are presented in Table 4. 
Insert Table 4 about here 
 
When F was entered in Step 1 and RBS was entered in Step 2, the block statistic was 
not significant (χ2(1) = 3.58, p = n.s). This indicates that although the addition of RBS to the 
model resulted in a 1.2% improvement in classification accuracy, this improvement was not 
statistically significant.  Furthermore, the exponent b results suggest that although the relative 
contribution to group membership prediction provided by RBS was larger than that provided 
by F, it was only very marginally so (1.04 and 1.00 respectively).  When RBS was entered in 
Step 1 and F was included in Step 2, the block statistic for F was non-significant (χ2(1) = 
0.001, p = n.s.), and the model statistic, which was positive in Step 1, became non-significant 
(χ2(2) = 4.54, p = n.s.). This result indicates that F did not significantly improve the model’s 
ability to predict group membership.  
When K was entered in Step 1 and RBS was entered in Step 2, the block statistic was 
significant (χ2(1) = 7.83, p <.01), demonstrating that RBS significantly improved the power 
of the model to predict poor effort/genuine responding status.  When RBS was entered in 
Step 1, and K was included in Step 2, the block statistic was significant (χ2(1) = 3.95, p <.05), 
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and the model statistic remained positive, indicating that K significantly improved the 
model’s ability to predict group membership.  However, it must be noted that the inclusion of 
K as a predictor resulted in the overall percentage of group classifications the model could 
predict correctly dropping from 83.1%, with only the RBS included as a predictor, to 80.7% 
upon addition of K to the model.     
Classification accuracy and predictive power 
To evaluate the clinical utility of the RBS, ROC analysis was used to determine 
whether the RBS could identify participants in the poor effort group from those in the 
genuine responder group.  The area under the curve for this analysis was AUC = .65 (95% 
CI: .54 – .75), which was not significantly different from .5, z = 1.78, p = .08.  A cutoff score 
of >12 was considered optimal to provide the highest sensitivity (.47) and specificity values 
(.79).  Using this cutoff, negative predictive power (NPP) was .91 and positive predictive 
power (PPP) was .25 (i.e., using the 13% base rate).  Sensitivity, specificity, PPP, and NPP 
values for multiple RBS cutoff scores to identify poor effort from genuine responders are 
presented in Table 5.    
Insert Table 5 about here 
 
Because the calculation of PPP and NPP are influenced by the prevalence of the 
condition under consideration, PPP and NPP values are presented for a number of 
hypothetical prevalence rates of exaggeration: (a) 13% (i.e., the base rate in Australian 
forensic neuropsychological settings), and (b) 20%, 30%, 40%, and 50%. As a rule, as the 
prevalence of the condition decreases in the sample, the PPP decreases and the NPP 
increases, while sensitivity and specificity values remain the same. Because different values 
for PPP and NPP can be obtained based solely on the difference of the prevalence of the 
condition in the sample, it is important to provide NPP and PPP values in the context of a 
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variety of anticipated base rates of the condition in the clinical context. For the purposes of 
direct comparison with previous literature (i.e., Gervais et al., 2007; Whitney et al., 2007), 
PPP and NPP values calculated using a base rate of 40% were interpreted.  At this base rate 
and using a cutoff of >12, PPP was .60 and NPP was .69.  
When values for this sample were identified using the original RBS cutoff of  17 and 
compared to those reported by: (a) Wygant et al. (who used a base rate of 30% in predictive 
power calculations), (b) Gervais et al. and Dionysus et al. (both with a 40% base rate), and (c) 
Whitney et al. (base rate of 41%), the following results emerged.  Compared to these four 
studies, this study yielded higher PPP (this study = .90; cf three of the comparison studies3); 
lower NPP (this study = .63; cf three of the comparison studies4); lower sensitivity (this study 
= .13; comparison studies = .14 - .50); and, higher specificity for all but one study (this study 
= .99; comparison studies ranged from .92 - 1.00; Dionysus et al. reported a value of 1.00).  
Only one of the four of the previous RBS ROC studies reported data at the cutoff of >12.  
Wygant et al. report data for the RBS T-score of 80, which is equivalent a raw score of 12, 
with a 30% base rate.  With the same cutoff (>12) and base rate (30%), compared to Wygant 
et al., the results of this study yielded similar PPP values (.49 cf .50), slightly lower NPP (.78 
cf .83), lower sensitivity (.49 cf .69) and higher specificity (.79 cf .70).   
Discussion 
Consistent with expectations, the average RBS score of individuals in the poor effort 
group was significantly higher than genuine responders. Furthermore, the difference in scores 
between the poor effort group and genuine responders was greatest for the RBS, followed by 
F and then K.  The results of correlation analyses showed that the RBS was significantly and 
strongly correlated with F and K, as found previously by Nelson et al. (2007b) and Wygant et 
al. (2010).  The finding that RBS correlated most strongly with the F scale is not surprising 
                                                 
3 Dionysus et al. (2011) report a PPP of 1.00 at a cutoff of 17. 
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when one considers that five of the 28 RBS items are shared by the F scale and only one RBS 
item is found on the K scale.   
Contrary to previous findings, the RBS did not make a specific contribution to the 
prediction of poor effort/genuine responder group classification as determined by logistic 
regression.  Additionally, the effect sizes for these analyses were small.  Compared to the null 
model, the addition of RBS to the analysis only improved the overall percentage of cases that 
were correctly classified by a maximum of 1.2%.  When this finding is considered together 
with the small effect sizes (Nagelkerke pseudo R2 statistics ranging between .09 - .17 for 
analyses with RBS included), the results suggest that the RBS alone was only marginally 
more accurate at predicting poor effort/genuine-responding than making the assumption that 
all participants were responding genuinely.   Further, the results of the hierarchical logistic 
regression showed that the RBS had a superior ability to predict poor effort/genuine-
responding when compared to the K scale, but not the F scale.  These findings are 
inconsistent with those of Gervais et al. (2007, 2008, 2010a), Whitney et al. (2008) and 
Wygant et al. (2010) who found that the RBS added incrementally to a range of MMPI-2 
validity scales in the prediction of feigned subjective cognitive impairment and that none of 
the scales added incrementally to the RBS.   
Classification accuracy and predictive power 
 The result of ROC analyses for the RBS yielded a non-significant AUC summary 
statistic, which indicates that the RBS does not permit the identification of poor effort and 
genuine responders at a rate that is significantly better than random binomial chance.  These 
results are consistent with the regression results presented above, but inconsistent with those 
of Gervais et al. (2007), Dionysus et al. (2011) and Wygant et al. (2010).  In these three 
studies, higher and statistically significant AUC values were reported.  However, on some 
                                                                                                                                                        
4 Dionysus et al. (2011) report and NPP value of .57 at a cutoff of 17. 
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other parameters, the classification accuracy data generated in this and previous RBS ROC 
studies were similar.  In this study, applying the cutoff of 17, recommended by Gervais et 
al., yielded very high specificity (.99).  This degree of specificity is greater than the widely 
accepted benchmark of .95 (Larrabee, 2005).   This specificity value is slightly higher than 
that calculated at this cutoff previously in most of the previous RBS studies, with the 
exception of Dionysus et al. (2011) who report a result of 1.00.  However, it is critical to note 
that this cutoff resulted in very low sensitivity (.13); a finding that is considerably lower than 
the values calculated by Gervais et al. (2007) and Whitney et al. (2008) (.25 and .23 
respectively) but only slightly lower than that generated by Dionysus et al. (.14).  In fact, 
contrary to predictions, specificity was higher and sensitivity was lower than that calculated 
by Gervais et al. and Larabee across a wide range of cutoffs. 
These differences in study results may be explained by the use of different 
classification rules and clinical samples.  Whitney et al. (2008) classified participants based 
on whether they passed or failed a single SVT. Similarly, Gervais et al. (2007) and Wygant et 
al. (2010) classified participants based on whether they passed or failed one of two SVTs.  
Sole reliance on SVTs for classification of participants has been shown to result in the 
inclusion of only the most extreme of feigners in the poor effort group (Rogers, 2008). The 
present study cast a broader net with a more comprehensive classification based on the 
MNCD criteria.  It is therefore possible that the sole reliance on SVTs by some previous 
studies overestimated the sensitivity of the RBS by including fewer and more extreme 
feigners in the poor effort group and neglecting to include the less extreme feigners who 
might have been identified by the MNCD criteria.  When compared to other studies that have 
used the MNCD criteria (Dionysus et al., 2011), this study classified the response of 
participants as either genuine or demonstrating ‘poor effort’ (i.e., definite or probable or 
possible MNCD), whereas others have used the probable MNCD classification only.  Greater 
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consistency in the standard against which the RBS is compared may assist in resolving these 
discrepancies.  
 Another possible explanation for the lower levels of sensitivity found in this study, 
relative to previous studies is that the diagnostic composition of the clinical samples used was 
markedly dissimilar.  The development sample was largely comprised of chronic pain and 
orthopaedic patients (39% and 17% respectively), with the remainder composed of anxiety 
and depression diagnoses.  Gervais et al. did not include any participants with a history of 
traumatic brain injury or other neurologic diagnoses, the very group of clients researchers 
have found to be most likely to feign cognitive impairment (McDermott & Feldman, 2007).   
This limitation was partiallynot addressed by Whitney et al. (2008) andor Wygant et 
al.(2010).   as their samples were largely comprised of participants with somatic and 
psychiatric diagnoses rather than brain-injury/neurologic diagnoses.  Specifically, the Wygant 
et al. (2010) study had 35% of their sample comprised of head injured persons.  The Whitney 
et al. (2008) study had approximately 40% of their sample with a TBI or neurological 
condition, and an additional 33% of their sample had a mix of psychiatric and neurological 
conditions. In this study, 64% of the sample comprised persons with a TBI (not including 
people with other neurological diagnoses), a small percentage of which (21%) also had 
comorbid psychiatric problems.  It is possible that the lower sensitivity values calculated in 
this study when compared to these previous RBS ROC studies are the result of the 
overrepresentation of somatic/psychiatric symptoms which were less likely to be endorsed by 
a predominantly brain-injured sample than a predominantly somatic/psychiatric sample.  The 
current study is only the second to calculate indices of accuracy and predictive power using a 
sample largely comprised of brain-injured clients displaying cognitive symptoms (see also 
Dionysus et al., 2011). In the study by Dionysus et al. (2011), which was arguably most like 
the present study in terms of the sample characteristics (i.e., N = 37 compensation-seeking 
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individuals who were referredal for neuropsychological assessment post head-injury and 
seeking compensation) and classification methods (MNCD criteria), similar cutoffs were 
recommended (i.e., >12 or ≥14). Further studies are required to conclusively determine 
whether the lower level of sensitivity found in this study was the result of the use of the 
MNCD criteria and/or the inclusion of a mixed but predominantly larger proportion of 
headbrain injured sampleclients in this study than has occurred previously. 
The ideal RBS cutoff of >12 as determined by this ROC analysis was lower than that 
recommended previously (i.e.,  14 recommended by Dionysus et al.; 17 recommended by 
Gervais et al., and Wygant et al.; and >19 recommended by Whitney et al.). This variation 
may be explained by the lower base rate used in this study (13%) compared to previous 
studies (30 - 40%). In this study the base rate of poor effort was 13%, which is the level 
expected based on previous Australian research, but lower than reported rates for North 
America (Sullivan, Lange, & Dawes, 2005).  When a 40% base rate was assumed, the 
classification accuracy and predictive power values from this study were compared to the 
previous RBS ROC studies some similarities emerged, but because the outcome in this study 
was more subtle malingering (possible MNCD) some differences were still apparent.   
Importantly, this is the first study that has explored classification accuracy and predictive 
power values for the RBS across a range of base rates, and by so doing, cross study 
comparisons have been facilitated, and the clinical utility of this data has been improved. 
There are a number of study limitations. First, the sample size of the study was small 
especially in comparison to some of the previous RBS studies (e.g., the study by Gervais et 
al. 2007 had over 1200 subjects and the Wygant et al. (2010) study had over 250 participants; 
see Table 1 for the sample size of other studies). Given that the results of this study are 
inconsistent with the findings of some of these previous studies, it is possible that our results 
are due to sampling error.  A direct consequence of our sample size (probably in combination 
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with our study design and study setting) was that Consequently, thise sample composition of 
the sample was problematic because it contained very few people in the definite MNCD or 
probable MNCD classification, precluding analysis of the data stratified by probability of 
malingering and resulting in fewer subjects than is ideal for logistic regression.  Second, 
some clinical data was missing for some patients. This missing data limited our ability to 
provide accurate descriptions regarding TBI severity for all participants. Third, our use of 
TOMM trial 1 scores as a basis for classifying the performance of some genuine responders 
may be criticized.  A final limitation was the failure to cross-validate the data that was used to 
derive MNCD classifications, which we recommend for future studies.  
The results of our study are mixed. Although they suggest that the RBS would allow 
clinicians who routinely administer the MMPI-2 to have a high degree of certainty that 
individuals scoring below a cutoff of 12 are responding honestly, and that the performance of 
those scoring above this level requires further investigation, several critical findings must be 
noted. The RBS (a) correctly identified only 7% of individuals in the poor effort group in a 
known-groups sample, (b) did not add incrementally to the prediction of group membership 
when compared with a pre-existing MMPI-2 validity scale, and (c) was not statistically 
significantly better than binomial chance at predicting poor effort/honest responding.  
However, the findings of this study also conflict with those from a number of other published 
reports, warranting cautious interpretation.  Whether these differences across studies can be 
accounted for reasons that we suggest remains an empirical question that awaits further 
research.   Replication of these findings is also important to determine if cultural factors 
influence the psychometric properties of the RBS and its resulting clinical utility. Subsequent 
known-groups studies using larger samples comprised largely of brain injured/neurological 
participants, but using the same analytical approach, are needed to confirm our results and 
provide a fuller understanding of the utility of the RBS.   
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Table 1 
A Review of RBS Validity Studies 
Author, 
Year 
Setting N External 
Incentives
Diagnostic 
Categories 
(% of sample) 
Classification 
Rule 
Multiple 
MMPI-2 
Validity 
Scales 
Included
Experimental 
Design/Analysis 
Major Findings 
Gervais et 
al. (2007) 
Archival forensic 
neuropsychological, 
and psychological 
assessments 
317 PI, DP Neuropsych 
subsample: TBI (34); 
depression (17); 
miscellaneous (17). 
Psych subsample: 
Anxiety (38); chronic 
pain (33); depression 
(25) 
Pass/fail 
WMT 
and/or 
MSVT 
Yes Known-
groups/group 
differences; 
hierarchical 
regression; ROC 
curve  
Of all validity scales measured, the 
between groups difference was largest for 
Fb followed by the RBS. RBS added 
incrementally to all other scales in the 
prediction of group membership, but no 
scales added incrementally to RBS. At a 
cutoff of >17, sensitivity = .25 and 
specificity = .95, PPP = .70; NPP = .85, 
40% base rate.
Nelson et 
al. (2007a)§ 
Archival forensic 
neuropsychological 
evaluation of 
cognitive 
complaints 
122 PI, WCC TBI (59.8); toxic 
encephalopathy 
(13.9); somatic (11.5) 
Not 
applicable 
Yes Exploratory 
factor analysis 
Contrary to expectations, the RBS loaded 
onto a “neurotic symptoms” factor and not 
an “insufficient cognitive effort factor”. 
Nelson et 
al. (2007b) § 
Archival forensic 
neuropsychological 
evaluation of 
cognitive 
complaints 
208 PI, WCC Mild head injury, 
toxic exposure, 
ADHD, pain and 
epilepsy (percentages 
not supplied)
External 
secondary 
gain present  
Yes Differential 
prevalence 
design/Correlati
on and groups 
differences
Scores on all validity scales (aside from 
L) were moderately to strongly 
significantly correlated with RBS.  The 
strongest correlation was .74 with FBS.  
RBS yielded the largest group difference.  
Smart et al. 
(2008)§ 
Archival forensic 
neuropsychological 
evaluation of 
cognitive 
complaints 
307 PI, WCC, 
DP  
TBI (41.7); pain, 
anoxia; ADHD and 
epilepsy (58.3) 
<90% 
correct on 
one or more 
SVT  
Yes Optimal data 
analysis 
A decision tree with RBS as the primary 
node and Hy scale as the secondary node 
resulted in specificity of .76 and 
sensitivity of .60. 
Larabee 
(2008) 
Archival 
neuropsychological 
assessments of 
cognitive 
complaints and 
95 PI TBI (74); psychiatric 
disorders (26)  
MNCD 
criteria 
Yes Known-groups 
design/groups 
differences 
Scores on all validity scales aside from 
Fptsd and Fp were significantly different 
in the two groups. FBS showed the largest 
group difference closely followed by 
RBS. Indices of classification accuracy 
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psychological 
assessments  
were not provided.
Gervais et 
al. (2008) 
Archival 
psychological 
assessments of non-
TBI disability-
related referrals  
1550 DP, PI Chronic pain (38); 
anxiety 
(33); depression (21) 
Over-
reporting  of 
memory 
complaints 
Yes Known-groups 
design/Hierarchi
cal regression 
RBS added incrementally to MMPI-2 
validity scales in the prediction of 
subjective memory complaints.  Indices of 
classification accuracy were not provided 
Whitney et 
al. (2008) 
Archival 
neuropsychological 
assessments 
46 Not 
specified 
Psychiatric and 
neurologic diagnoses 
(58.6); TBI (34.8); 
toxic exposure, 
electrical injury and 
somatoform (6.6) 
Sign below 
chance or 
below cutoff 
on TOMM 
Trial 2 
Yes Known-groups 
design/group 
differences; 
hierarchical 
regression; ROC 
curve 
Only scores on the RBS, HHI and Fb were 
significantly different in the two groups 
and the difference was largest for RBS.  
Hierarchical regression analyses showed 
the RBS has strong divergent validity. At 
a cutoff of >19 and a 41% base rate, 
specificity = .96 and sensitivity = .23, PPP 
=.80; NPP = .64. 
Gervais et 
al. (2010a)1 
Archival 
psychological 
assessments of non-
TBI disability-
related referrals 
1187 DP, PI Chronic pain (38); 
anxiety 
(33); depression (21) 
Over-
reporting of 
memory 
complaints.  
Failure of an 
SVT.
Yes Known-groups 
design/group 
differences; 
hierarchical 
regression 
The difference in scores between those 
who passed all SVTs and those who didn’t 
was largest for RBS. RBS added 
incrementally to all MMPI-2 validity 
scales in the prediction of subjective 
memory complaints. 
Wygant 
(2010) 
Archival 
psychological 
assessments of 
criminal defendants 
and 
disability/personal 
injury claimants  
127 ACR, PI, 
DP 
Criminal Sample: 
Substance abuse (69); 
personality disorder 
(44); mood/anxiety 
disorder (19); 
psychotic disorder 
(14). Disability 
Sample: Psychiatric 
(42); Head injury 
(33); 
musculoskeletal/orth
opaedic injury (16); 
non-head injury 
neurological problem 
(9)
Below 
cutoff on 
TOMM or 
WMT 
Yes Known-groups 
design/group 
differences; 
hierarchical 
regression; ROC 
curve 
In the disability sample the difference in 
scores between pass/fail SVT groups was 
largest for the RBS however this was not 
found in the criminal sample. Similarly 
although the RBS added incrementally to 
all other MMPI-2 validity scales in the 
prediction of group membership in the 
disability sample, this was not found in 
the criminal sample. In the disability 
sample at cutoff > 17 and a 30% base rate, 
specificity = .98 and sensitivity = .24, PPP 
=.83, NPP = .75. In the criminal sample at 
cutoff > 17 and a 30% base rate, 
specificity = .89 and sensitivity = .59, PPP 
= .69, NPP = .84. 
Dionysus et 
al. (2011) 
Archival 
neuropsychological 
assessments  
79  PI, PD Head injury (37)
“presumed valid” 
(42)
MNCD 
criteria 
Yes Known-groups 
design/group 
differences; 
FBS, RBS, and HHI were found to have  
psychometric properties in terms of 
identifying probable malingerers as 
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hierarchical 
regression, ROC 
curve 
defined by the MNCD criteria.  A cutoff 
of >13* was recommended for the RBS.  
At this cutoff and a 40% base rate, 
sensitivity was .62, specificity was .89, 
PPP was .82 and NPP was .73. 
Purdon et 
al. (2011) 
Archival 
psychological 
assessments of 
patients presenting 
with first episode 
psychosis 
130 
at 
pre-
scree
ning; 
103 
post 
scree
ning 
Nil Schizoprhenia 
spectrum (44); 
substance-induced 
psychosis (28); other 
disorders with 
psychotic features 
(28)2 
Nil Yes Correlation and 
groups 
differences 
RBS was ‘mildly’ elevated in this sample, 
compared to norms, but when 
recommended cut-offs were applied there 
was a low rate of symptom over-reporting.  
The schizophrenia subgroup’s RBS mean 
score was significantly higher than that of 
the substance-induced psychosis group, 
but no other group differences were noted. 
Young et al. 
(2011) 
Archival 
neuropsychological 
assessments of 
United States Army 
veterans 
174 WC* Not Available Pass/Fail 
WMT and 
“compensati
on context” 
Yes Known-groups 
design/Group 
differences; 
hierarchical 
regression 
Significant correlations with WMT were 
found for the F, RBS, Fp and FBS scales 
Significant differences were found 
between the pass and fail WMT groups 
for F, RBS, Fp and FBS with F and RBS 
displaying the highest effect size (d = 
0.40). Hierarchical regression analyses 
found RBS did not add predictive value 
beyond that of F, Fp and FBS and no 
established validity scale added 
incrementally to RBS in the prediction of 
WMT status. At the recommended cutoff, 
sensitivity was 0.32 and specificity was 
0.81. At a cutoff score of >19, specificity 
was 0.91, sensitivity was 0.24, PPP was 
0.71 and NPP was 0.55.   
Note. TBI = Traumatic Brain Injury. PI = Personal Injury Litigation. WC = Workers Compensation Claim. WC* = 10% of this sample were 
seeking compensation.  DP = Disability Pension. ACR = Avoidance of Criminal Responsibility. MNCD criteria = Diagnostic criteria for 
Malingered Neurocognitive Dysfunction (Slick, Sherman, & Iverson, 1999). Dsr2 = Dissimulation Scale. S = Superlative scale (Butcher & Han, 
1995). Md = Malingered Depression Scale (Md; Steffan, Clopton, & Morgan, 2003). HHI = Henry-Heilbronner Index (Henry, Heilbronner, 
Mittenberg, & Enders, 2006). TOMM = Test of Memory Malingering (Tombaugh, 1996). WMT = Green’s Word Memory Test (Green, 2003). 
MSVT = Green’s Medical Symptom Validity Test (Green, 2004). ROC = Receiver Operating Characteristic. * Dionysus et al., express their 
cutoff as  14 but for consistency with the data reported in Table 5, this cutoff is reported here as >13. § = These papers used an early prototype 
of the RBS, not the final version of this scale. 1 = this paper has a published correction (Gervais, Ben-Porath, Wygant & Sellbom, (2010b). 2 = 
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post-screening diagnostic category percentages. 
 
 
Table 2. 
The Prevalence of Psychiatric Diagnoses in the Clinical Sample 
Psychiatric Diagnosis n (percentage of clinical sample) 
No psychiatric diagnosis 46 (55.4) 
Adjustment disorder 11 (13.3) 
Depressive disorders 11 (13.3) 
Anxiety disorders 3 (3.6) 
Attention-deficit hyperactivity disorder 2 (2.4) 
Substance Abuse 2 (2.4) 
Psychosis 2 (2.4) 
Post-traumatic stress disorder 2 (2.4) 
Post-concussion syndrome 2 (2.4) 
Pain disorder 1 (1.2) 
Asperger Syndrome 1 (1.2) 
Note. N=83 (15 poor effort, 68 genuine responders). In cases where patients had multiple 
diagnoses, they were categorised according to their most prominent diagnosis. 
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Table 3.  
Descriptive Statistics for MMPI-2 Validity Scales  
Scale Group M SD Range t Cohen’s d 
RBS      
Genuine Responders 70.02 15.57 38-150 -2.14* 2.44
Poor effort 79.87 18.60 50-120   
F       
Genuine Responders 64.72 21.01 37-141 -1.02 0.25 
Poor effort 71.40 30.89 45-156   
K       
Genuine Responders 45.90 11.55 26-72 -0.81 0.23 
Poor effort 48.60 12.13 28-75   
Note. N=83 (15 poor effort, 68 genuine responders). df = 81. *p<.05. RBS scores are T scores.  
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Table 4. 
Logistic Regression Analyses Assessing the Divergent Validity of the RBS 
Model Block Variable eb  B (SE) % Nk 
Mod. 
χ2  
Block 
χ2 
1 0 Constant 0.22 -1.51***(.29) 81.9    
 1 Constant 0.01 -4.40** (1.50)     
  RBS 1.04 0.04* (0.02) 83.1 .09 4.54* 4.54* 
 2 Constant 0.01 -4.40** (1.52)     
  RBS 1.04 0.04 (0.02)     
  F 1.00 0.001 (.01) 83.1 .09 4.54 0.001 
2 1 Constant 0.10 -2.27** (.83)     
  F 1.01 0.01 (0.01) 81.9 .02 0.95 0.95 
 2 Constant .01 -4.40** (1.52)     
  F 1.00 0.001 (.01)     
  RBS 1.04 0.04 (0.02) 83.1 .09 4.54 3.58 
3 1 Constant 0.01 -4.40** (1.50)     
  RBS 1.04 0.04* (0.02) 83.1 .09 4.54* 4.54* 
 2 Constant 0.001 -8.71** (2.85)     
  RBS 1.06 .06* (.02)     
  K 1.06 .06* (.03) 80.7 .16 8.48* 3.95* 
4 1 Constant 0.09 -2.45* (1.20)     
  K 1.02 0.02 (0.02) 81.9 .01 0.66 0.66 
 2 Constant 0.001 -8.71** (2.85)     
  K 1.06 0.06 (0.03)     
  RBS 1.06 0.06* (0.02) 80.7 .17 8.49* 7.83** 
Note. N=83 (15 poor effort, 68 genuine responders). *p <.05. **p <.01. ***p <.001. Nk = 
Nagelkerke’s pseudo R2. eb= exponent b. Mod. χ2 = Omnibus chi-square test results for the 
whole model with 2 degrees of freedom. Block χ2 = chi-square test results for the specific block 
with 2 degrees of freedom. % = Overall percentage of group classifications correctly predicted 
by the model. 
Table 5. 
Indices of Classification Accuracy and Predictive Power for Probable Poor Effort MNCD at a Range of Base Rates   
   Base Rate 13% Base Rate 20% Base Rate 30% Base Rate 40% Base Rate 50%
RBS cutoff 
(>) 
Sensitivity Specificity PPP NPP PPP NPP PPP NPP PPP NPP PPP NPP
>=2 1.00 .00 .13 1.00 .20 1.00 .30 1.00 .40 1.00 .50 1.00
>2 1.00 .01 .13 1.00 .20 1.00 .30 1.00 .40 1.00 .50 1.00
>3 1.00 .06 .14 1.00 .21 1.00 .31 1.00 .41 1.00 .51 1.00
>4 1.00 .12 .15 1.00 .22 1.00 .33 1.00 .43 1.00 .53 1.00
>5 .93 .16 .14 .94 .22 .90 .32 .84 .32 .77 .53 .70
>6 .87 .24 .15 .92 .22 .88 .33 .81 .43 .73 .53 .65
>7 .87 .28 .15 .93 .23 .87 .34 .83 .45 .76 .55 .68
>8 .80 .34 .15 .92 .29 .84 .34 .80 .45 .72 .55 .63
>9 .67 .38 .14 .89 .21 .82 .32 .73 .42 .63 .52 .54
>10 .67 .57 .19 .92 .28 .87 .40 .80 .51 .72 .61 .63
>11 .53 .66 .19 .91 .28 .85 .40 .77 .51 .68 .61 .58
>12  .47 .79 .25 .91 .36 .86 .49 .78 .60 .69 .69 .60
>13 .33 .88 .30 .90 .41 .84 .54 .75 .65 .66 .73 .57
>14 .27 .90 .28 .89 .40 .83 .54 .74 .64 .65 .73 .55
>15 .13 .94 .25 .88 .35 .81 .48 .72 .59 .62 .68 .52
>16 .13 .99 .58 .88 .76 .82 .85 .73 .90 .63 .93 .53
>17 .13 .99 .58 .88 .76 .82 .85 .73 .90 .63 .93 .53
>18 .07 1.00 1.00 .88 1.00 .81 1.00 .72 1.00 .62 1.00 .52
>19 .07 1.00 1.00 .88 1.00 .81 1.00 .72 1.00 .62 1.00 .52
>20 .07 1.00 1.00 .88 1.00 .81 1.00 .72 1.00 .62 1.00 .52
>21 .07 1.00 1.00 .88 1.00 .81 1.00 .72 1.00 .62 1.00 .52
>22 .07 1.00 1.00 .88 1.00 .81 1.00 .72 1.00 .62 1.00 .52
>23 .07 1.00 1.00 .88 1.00 .81 1.00 .72 1.00 .62 1.00 .52
>24 .00 1.00 1.00 .87 1.00 .80 1.00 .70 1.00 .60 1.00 .50
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Note. N=83 (15 poor effort, 68 genuine responders). A cutoff of 17 was recommended by Gervais et al. (2007), and a cutoff of 19 was 
recommended by Whitney et al. (2008); a cutoff of 14 was recommended by Dionysus et al. (2011).  Wygant et al. (2010) recommend cutoffs 
between T-scores of 90 – 100, which correspond to a raw score of approximately 15 to 17.
  
